Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A015600030001-5

50X1-HUM

0\0
<

Next 2 Page(s) In Document Denied

Q”g

Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A015600030001-5



Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A015600030001-5

B T S TF TRy
AT Jaa,‘.l FRE )

Oe3e MO, VeTe !Mm
The Acadamy of Sciences of the U.S.8.R., Mosoow .

This yesr astromutics las passed an impirtant historic landmark, After
chamdmmwumw.
speceshipe - satellites the comensul Turi Gegarin has perfammed the first er-
bital f1ight wiieh mrked the begiming of direct mestery of interplanstary spece
by mane

The smrprisingly repid develepment of spese teshnelegy and quite definite jre-
spects of the increase of ths distarwe and dweatiom of flights have wswmlly st
fmulsted medicel and bislogicsl investigetions, heve set new and imteresting pre-
blms to selve, |
 Of special predominant inpertamee for the bislegist and physisisn ave all sspests
of Liwestigstions referring 4o the treditioms) problem of flight safely = pretestien
of man snd his pemtemtiial fellow-trevellers, the Esrth's liviag ergaxisms, fram the
detrimentsl influsnse of the extremsl factors of spsce flight. |

q:mémamnx-nmtm«mmummm
congilste considerstiom of @enditiens and festors which can exert notisssbls influsnce
nﬂndﬁluﬁdtﬁnaﬁmmmmrcthhthwcm
dengere

The gensral list of the axtyemsl fgeters known %0 ws 15 rether sxtensive, but w
cannet be sure thet it is camplete. Ib is quite possible that further studiss in the
mmdwm'wmbwwummlmmm
eonditiens st1l) wimown to us ar such eonditions the effect of whish was net duly
taken inte scceunt. In this comneetion it is wertiwhije Deting thet the sucesss in
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salving bilaloglssl problams in a high degres depends on the genaral progreess of
soisntisic inveetigations of the gesmose

211 the fectors of spsce flight which ean exsrt influence on living erganiims
can be divided into three growpr: |

1) factars connected with the Qymsmics of the flight of a spece vehicle (over-
lcads, vibrations, noiss ef the engines, weightlessness)) |

2) fastors cherecterising munmuawmmdbbihum
mnmm(nm«.wmmumﬁm. ieniging rediation,
mcnmuondmoadnndum.pnlhﬂtindmwmmdun);'

3) mmMuumcmmmcawmuwum
conditions of the cabin ¢f s spece vehisle (iselation, limited spsoe, pecularitiss of
mmmu.dmmm-iummdm, otse)e

Tn solving the preblem ef light safety the stretegy of physielogists is rather
clear and simple.

Onth-u-ud,tbw”ommu-pnmwnwm
then om man the possible physiologieel (biological) effects are estimated, as well
permissible limits of the strength and duretion of the action of this or that factor
'c'acalphx‘tt.ctm. If the prebability of the adverse sction is revealed, then
nmawm'wﬁmmgmwmtmwmmmmm
compensstary mechenisms or by using spprepriate rrotective devicess

The netural desire of the physielogist to remove any discomforting influemoe of the
flight facters 1s limited by the faot that be reslises sctusl difficulties standing on
the path of the techmicel solution of the prebleme |

mmmum-muowmmmmumuw
of the 1iving erganism and cepacities of a spece vehisls.
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%numedMPm'Whunfmwm”hdw
safety will probably be ef interest for those vho design or plan the use of memned
space vehiclese | ‘

Overloads crigineting dering the placing of a vehisle inte am orbdt snd om the
trajectory of deseent esn sdversely effect the pilet's health and werking especitiss,
mmnmmam,m'-mmmuMmmm.

It is taportant %e find cut net cnly meximal permissible values of everleads, but
wo to understend elesrly what is the nsture of the physiclogicsl chengss invelved
and how to overcams theme

mmm«mm-ummaumhm.ummuw
mmrum1q1mmm¢mm(mmm1w). However, in
{his cese too disarders in breathing, hemodyremics and nervows regulatiom st a definite
inetams reach s criticel valuse The majority ef the imvestigators opine that the
lesding part can be played by diserdsrs of gss exohange in the lumgse

mmmwmnwnudnwnunwmumml
condition of externsl respirstion, hemodynemics of the pulmemary circulation and the
d.gractmﬁmdvhlndat'w“w-uthm.ﬂudi.6,m9
wnits. '

It was shown (A.Xiselyov and otbars) that b an overlesd of 3 wdte the pulse pre-
ssure in the Pight vemirisls remsins eenstant. At an overlesd of 6 wnits it incresses,
uam.m‘mmmammmpummwmwmmu
9 units 1t- imcregees by 62 par cent, 85 compsred with the imitial lsvel. .

awmmuwwawbwmmmmm
4n the arterisl blesd, A direct dependsnse of the bleod axygenstion em the rete of the
wm—mmm«m@mﬁumaeuumuucmm

‘mies of the pulmonsry circulstion in the cxygemation of the blecd in the lwngs at
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g ‘;:r;sz:‘.*-’: the doc™vens of &amtimdmlxmamwwofw
ventilation, the active iserrangement of tbpdwy eirculation ean enswre within
oertain limits the pressrvation of the necessary bleed aggensticn lsvel.

Tt 15 quite probable that the limit ef compemsstory possibilitiss im this case is
doternined by the charscter of the resction of cirelstisn. Thers are reasens to be-
ligve that these 1s inequality of the volwmes of the blood ajected by the right end
1aft ventrioles vith the predenimense of the stroks voluwme of the right veamtrisls.

I? the latter suppositicm is trus, then taking into secount the [wegressing stevage
of the blood in the lwge, uumm«ummmmvcrm—-'--w
ander conditions of incressed grevitation fer a lengthy pericd ef times

nnmdmmm'mu-mmmnu—.uamw
turbenoe of the working cepesities, to diserder of vital fumstiems.

nmnmwummmommncmnmu
possible te predist befarechand the cuset of the critisel phase, to detersins the time
of the start of deocmpensation st axy ecubimiiens of the valus sand durstiom of the .
soticn of overlesdse |

umxmmm-.mmnmmsmm
(RE0). Experinemts vere cendmsted cn rebbits subjected n the cemtrifuge to the actim
of trendverse overlesds of 2=l wnitse

A definits phese sucoessica in changes of the bisslestris sctivitiss of the oartex
wss revesled (Go Tvostmev, A Raswmeyev)s The first phese sppesred with the begimning
of the rotatien of the eentrifuge and was expressed in a decreass of the biopstentiad
valtags, in o decrease of \ne mmber of slev vaves and an ineresses in hesrt and respl-
retion retes vas yesordede The secend phase wes sharecterised by an imsresse of the
aynchrenigation of the oorticel potentisls, by the appesrence of slew riytms (2 he)
and spindles. The beart and respretion rates remained enhamced,
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The third phase wvas characterised by the defimitely expressed synchremisation of
biopotentials. 9.:\110. it arigimted at overloads mere than 6 units and wms ag-
companisd by a decresse in heart and respireticn retes (im 30 per ecent extreqystales
and arhytimis were cbserved), |

Depending en the initis) chareeter of the bisslestris setivities of the certex
when overlsads sct, three types of ¢henges in bispeteatizls were reveslsd (ses Pig. 1),
from the pistwre of whish it wes mot difficult te determine the time of the heginning
of the second phase = the phase of primary dssapensatisn. |

In amlysis of the mterial has shown that $he $ne of Al begiming of $he primery
Mm--mcmmdmwuwumm
of & rectangular hyperbela sinilar $o the Gocrwegweiss crwve (Ses Fige. 2)e

The pistwe ws vary sinflar %o that cbosrved en the Ko B. 0. {electresnsephalegrem)
during the setion of hypexy and iemising irrediation. |

This work was further develeped by the sttenpt 1o einsidete the mectanisms of the -
sction of overlends em the eewirel marvews systeme In partiswlsr the influense of
aninesine ws tested 85 & mians of blasking the inpulmstisn at & level of the retisulsr
formation of the middle brein, The infusicn of aminssins (10 mg/kg) remeved 4de yo-
setions of the bisslestris sctivities, of bresthing #nd the cardieveseulsr system bo
the sstiem of everlesds. Oriticel discrders were net develeped wder oemditisns of the
eperinsate |

Attanpts in the sbove indisated diresticns seem te epem bright prespests, It is
neosssary snd in ewr opinin pessibls te select teste-Corstehums of funstional dis-
erders-ehich cen serve &5 sn éjestive diagnestis criterim for the estimstien of the
astronaut's heslth eendition and quite pessidle weuld be ene of the cemand signals fer
Abs switohing cn of aprwepriste Jretestive devises. |

Declassified in Part - Sanitized Copy Approved for Release 201_2/01/_05 : CIA-RDP80T00246A015600030001-5




Declassified in Part - Sanitized Copy Approved for Release 2012/01/05 : CIA-RDP80T00246A015600030001-5

Capvs £y e dsetioe okt be rafsed that the results obtained in the lsborstory
experimrats on the centrifuge camnot be fully applied to the sclution of problems
comne- tad aith aotusl. flighte ‘

The diffarencs of conditions is cbviouse In sstusl flight overloads sre osmbined
uw.mmumfm,_mpm'smmudmotuu
‘main impartance smong theme | | :

A comperison of the data ebtained fram the tests en the oentrifuge and en the sctive
position of the sstual flight prevides en instrustive materisl. Frem their swbjective
impraseions Yuri Osgarin and Hermen Titev umnimously estimated these tests as vy
sinilirs They believe that scoompanying facters did net eceplicete \e Solerance of
overloads. On the otber hand, notsble is the fact that the frequensy of pulse and
bmﬁuunﬂuoﬁh&cb’nﬂnhﬂm&dt&_nﬂiﬂadmw
MmMMthﬂM&cMWat&m
(soe Pige 3)e R is difficult to dewblt that this was a result of the definmite emeticn-
al stress. ’ '

As can be juwiged from the resemt publisation by V. Augersen and P, lawghlin, similsr
data were cbtained during Alan Separd's flight. |

We have touched wpon scme preblems referring to the physiclogy of overloads = the .
sphere which for a leng time have attrected investigatars' attention and in which defini
MMnMM _

At the seme time we cammot ignore a large mumber of new prcblems. Sasis of them are
distated by the logis .ot investigations, othears are csused by pﬁcthalMdutro-
reuticse Other drenches of speoe phywiclogy are less develeped. As an exsmple we oan
refer to the piysiclogy of weightlessness.
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Bricitiessmee

Veightlessnees is ome cf the ehdrecteristis faetars of space flight. There is
no dowbt that it esnm be removed by the sreatiss. of srtificisl gravitetion abeard
& spacestip, Hewsver, whether it is sbeslutely neeessery and what waluwes of artifistal
gravity sheuld be resemmended ave preblens requiring further experimestal selutisn.

It should be peimted ‘cut thet ewr dats e the piysislegy of weigitlessmess are
mmmmmmmummmmnu
mmmmw«-mmmmmmu
SuPostse .

Devastigtions en sposial stands vith the Smersiden izbe 1igxid, in strplemes md
partly bellistis resints are of & sensidereble, bet still suxiliary impartance in the
selutien of this 2iffiswlt preblem. The main methed is wadowbtedly a direst experiment
“in ebitel flight whem the state of weighilessmess esan last wmalinitedly long.
| Many times syrwehensiens Meve srisem \int sewswmy, semtic end vegstative diserders
vill 1fnit the pessDIlity of men's stay in cenditions of weighilessmess.,

Bielegicnl axpertments in erditel flights dave esuwsed scne wWeerteimty, In expor-
smemts with latke, Belka, Strelkn, Meshha, Pehells, Chermushin end Zvyesdsshin it wme
shem that Gwring the £iret peried of the entmals' stay wader sonditiens ef sere-gravity
ammumumiycummmw-mm
mmwmmnmmwdmum
eagines were werking.

mmmummmnhwmemm |
onild be revesled. Mwmﬂh.“hﬁh“ﬁduﬂumg
umcﬂmm-‘mnumchuwmuj
fren the hesrt inte largs vessals, mmm—wmmﬂnmn!

i
i
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Cv oLt imenamdlseerry date whh daercese o tle strielis ‘ndex v to

23245 Bnd $oma chersef in the mve T wers recordede During the flight of Beiks
.mmrummrm.ommm_mxmm'msm-
and reepirstion reto as wall as an increese ef srterial pressure were resordsd. By
the end of the diwmal crbital flight the sbeve changes were net revesleds

The described pistwre is within the fysmewcrk of fumctiomsl changes whish de not
lesd te notiosbls cirewlatiom disturtenses. Hewsver, sene phenensns referving te the
MW‘&MW“..M“W-&IM
wmm

Mumwu&wuumummcmem
heert cemtrections to the narmal in cenditions of weightlessness was spprexinstely by
Ahres Aines grester then with the setien & the sems accaleretions em the Barth, I
sdditien %o this, eensistent emalysis of the snimls® elestrecardiegrems hes sham that
during fivet four-eix hours of erbital flight the flustwstioms of the freqwnsy of the
heert beat (the differemss Detween the msxtwm and winiwm valwes of the eardis rigilm
for 10 sesonds i 4ine intervals = KR) wderge eensidereble and ever imsressing (sbeve
normal veluss) veriaticas (sse Tebls 1)s Relstive instabllity ef the rhythm ef the
mm@wuamm.muumuwmmm
Mﬁmctm. The depth and fyequency of respirstion wezre charecterised
by a neticesbls mcomifeemity (Re Bayewsky)e. ‘

It should be podnted out that & aixiler, though less exyressed pictare of the rigtm
mnmammum

mmwu.mnummv.mmvchmmm
wmwﬂm An ingyession 15 erested of smme perisdis weve-like
change of sypethetic end pavesyupsthetis influsnses.
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I ~an be acommed that ere ths sensory spbere 18 to be blamed, .8, 8 change
in the sfierent impulses under conditions of weightlsssness, the probebility of
vhich was predisted by mny sutherse

The most evident and demonstrstive eomfirmstion of this viewpeint would be disture
bances of spatial amalysis snd the eppesiemse of vestidulsr mymptense

Something clese $o this was ebeerved during tests on men in airplanes with repested
alternating soticn of short-tine welightlessusss snd everleads, Newsver, the ecnditiems
¢mmuunm-mumuowu~¢m.w
nels e ‘ | . |

Results of astremsuts’ flights were mtwrelly sutisipsted with grest inteseste A.
Sheperd spent five xinwtes wader conditions of weightlessmess, Y. Gagerin endured seve-
oevity fer more then am howre Neither Swpard, mer Gagarin merind any distwbences in
sensory and meber spheres. |

Dats reserded during Nermsn Titov's flight are being processed, Howsver, it 15 knewn
\lst duaring $he whels f1ight the sstremsut reteined & suffisient lovel of werking espe-
cities. o pathalegiss] indemss were éhearved in kis main physislogiosl fumetisens.

A% She sems tims, a8 2 theughiful, heen ebserver, Titev neted same impertent muplons.
In cenittions of Waightlessmass wieasent semstisons of the vestibuler sharester, were
mswﬂwwummmmmuucm
mmmmm After some pericd after slsep these plunemsne decreas-
od, but @14 not diseppesr befere the begiming of the astion of everloads dwring the ship
Tesowary to Earthe m.mmcmmn@wmm;
pertien of the flight end resesbled ssasiskness, |

He Titev's ddosrwiions have attrected grest attemtion, mmmm
mm-mmunmmmmmmmum
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Very fruitful fer such an analysis weuld be the senseptien en the intersobien
of afferent aystems vhich wes se Susessefully develeped by the late Aeademisisa
L. Orbold (ses Leie (rbeli, *Breblens of Righ Merveus Astivitiss®, published by the
U852, Aoadeny of Ssienses, 1945).

The nest eseemtial in this comsepiien $s the Statemsst sbeus the Wity of the
integrel (in sens semse genersliged) resstism of the msrvews syotem with shudltemceus
opesifis setivity of seme individusl wmirvews appuretus.

T erganim is shjested to may influwenses oening frem the enviremsnt, fren imner
mu“mm Thevefere, 10 15 nesessery %o take inte sseemnt
the eonstemily existing intersction of Gxtereespters, inmteresepbere and Jrepricsspiers.

n additien %0 this, the interectisa fnside the individml systems sheuld be tshea
inte acoount, fer instense, botwesn FEepricstpters of the neber snd vestibuler spparetus,
Rot speaking about the imtevestion existing between the Lalyrimth snd ebelith spparetus
of the latiem K

Thes, & camplex ond very dmenie pletare of the interseiion of NEeTsus Norvess spper-
mw-mm)mw-.mw«“uwmcu
m“mummmuum“m 'y
-.ua-cm-u.mcmm*-—am
tenses of Punstiening. mmmmw-m

Wadeiodly the funstioml desflferentetion of this kind showld leave seme $auees,

70 15 more matwel te soomms Vet hve on hvieus couse arises far diserder of She
fustional oentition of the contau) mrvews systeme
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The quaction, therefers, 1s now esseutisl the consequences of such deaffersmtation
can be for the orgsnism, how and when they will shew thamselves.

The consequence of the exolusicm of the etelith reeeption, of the partial redwotiem
of the sutanscus reception and may be ether kinds of recepiim is decresse of the
nermal volume of afferent iwpulses and vislstiem of spatisl smelysis (erismtation in
speoce). MMWWOWWM‘IIW‘M‘MW

mmmuam.rmmsy-wmmmm-nwu
mwnidv.muxmuumumcam
syndrens. _ ’ o |
mwnh—u—uum.mmumw
verificstion and more precise dgfinitiom,

Troa the practisel viswpoint it is impertant te stress that the mrvews systiam,
Lortumately, is eharecterised by sm expressed plastisity, and cespemsatory pessidilitise,
which make 1t feasihle te restore the lest cemtect with the ewter werld by meszs of
substituting ons funetions by ethers.

m.uummummmuucwhmmctm
lessusse.

The decisive werd will beleng te the axperiment.
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